Introduction {#Sec1}
============

Recent decades have seen an increase in the number of patients living with cancer. This trend has resulted in an increase in intensive care unit (ICU) utilization across this population \[[@CR1]\]. Acute respiratory failure is the most frequent medical complication leading to critical illness in oncologic patients \[[@CR2]--[@CR4]\]. Historically, there has been a reluctance to admit cancer patients to the ICU given their poor outcomes, particularly in the setting of hematologic malignancy and invasive mechanical ventilation \[[@CR5]\]. ICU treatment limitations or refusal of admission was advocated \[[@CR6]\]. Major advances in oncologic care, critical care and more meticulous attention to where the conditions overlap, have resulted in marked improvement in short-term survival in this population \[[@CR1], [@CR7], [@CR8]\]. Despite these major advances, acute respiratory failure in this population remains complex with unique challenges surrounding diagnosis and management compared to the general ICU population. This chapter provides a comprehensive overview of acute respiratory failure in the oncologic population and highlights specific considerations for the intensivist. We will focus on the important differences between the immunocompromised oncologic patient and general intensive care population, the spectrum of causes of acute respiratory failure with a specific focus on toxicities related to newer cancer therapies, diagnostic approach, management and an up-to-date overview of prognosis.

The Evolution of Oncologic Critical Care over Time {#Sec2}
==================================================

Historically, candidacy for oncologic treatment was reserved for early stage disease across functional patients with minimal comorbid conditions. Recent advances in oncologic care have resulted in (1) earlier detection of malignancies; (2) a broader range of available therapies across different stages of disease; (3) gentler therapeutic options for the aging population living long enough to be diagnosed with cancer; (4) precision medicine/targeted therapies; and, most recently, (5) engineered T cells that have the ability to re-program the immune system to recognize and attack cancer cells \[[@CR8]--[@CR10]\]. This paradigm shift in cancer care has not been free of new challenges for the medical community. With these advances comes a higher rate of critical illness. While most oncologic admissions to the ICU are planned post-surgical admissions, the profile of those being admitted for medical indications is changing. Infectious acute respiratory failure and sepsis remain the leading causes of medical-oncologic ICU admissions; however, we are seeing a surge in elderly patients presenting with disease- or treatment-associated critical illness and unique toxicities associated with newer therapies. As oncologic care is becoming more complex with intensive regimens, newer therapies and higher volumes, certain centers are developing specialized ICUs for the management of cancer patients, recognizing a need for critical care support and expansion of oncologic critical care knowledge. Table [3.1](#Tab1){ref-type="table"} highlights some of the recent advances in oncology and the critical care implications of these changes.Table 3.1Advances in oncologic care and the implications for critical careAdvanceNew critical care challengesEarlier detection of diseaseIncreased number of patients with cancerEarlier treatment with potential toxicities causing acute respiratory failureNovel and more effective treatment optionsKnown/unknown toxicities causing acute respiratory failure with uncertainty in optimal management (example pulmonary toxicity due to immune check point inhibitions)Treatments with reduced toxicities for advanced ageOlder patients with more comorbidities receiving treatment and admitted to ICUSustained cancer controlShift from an acute to a chronic disease model

Differences Between Oncologic and Non-oncologic Patients {#Sec3}
========================================================

While trying to define the characteristics and outcomes of acute respiratory failure in the oncologic population it is important to consider why this patient population is different to a non-oncologic ICU group. We feel the key differences are associated with (1) their immunocompromised state; (2) higher risk of non-infectious causes of acute respiratory failure; and (3) potential greater risk of frailty at the time of critical illness. Oncologic patients are usually considered to be immunocompromised. This can be a result of the underlying disease (e.g., acute leukemia with functional neutropenia) or secondary to the treatment (e.g., patient with solid tumor after chemotherapy). Although the mechanisms leading to immunosuppression are different across all oncologic patients, these patients all share an increased vulnerability to develop common community-acquired and opportunistic infections. Furthermore, the underlying cause of acute respiratory failure in this population can also be non-infectious (direct involvement by the tumor or treatment-related toxicity), making the differential diagnosis even more challenging particularly when infectious/non-infectious causes occur concurrently.

Oncologic patients often exhibit frailty because of their complex trajectory through their disease, exposure to recurrent hospitalizations, risk of nutrition interruption or impairment, and possible exposure to corticosteroids. This state could put them at higher risk in the face of invasive procedures.

It is important to note that the characteristics and outcomes of critically ill oncologic patients differ in those with hematologic malignancies and those with solid tumors. Patients with hematologic malignancies are more frequently admitted with higher acuity conditions, whereas patients with solid tumors are more frequently admitted perioperatively \[[@CR4]\]. In the subset of solid tumor patients admitted with medical-induced critical illness, their characteristics and outcomes mirror the general ICU population to a greater degree than those with hematologic malignancies \[[@CR1]\]. This difference is attributable to the more profound and prolonged nature of immunosuppression across the hematologic malignancies, making such patients more vulnerable to bacterial, viral and invasive fungal respiratory infections. Furthermore, patients with hematologic malignancies also face a higher risk of non-infectious respiratory complications than those with solid tumors given the heightened doses of cytoreductive/myeloablative therapies, and a higher risk of immune reconstitution reactions.

Causes of Acute Respiratory Failure in Oncologic Patients {#Sec4}
=========================================================

Acute respiratory failure in the oncologic population can be broadly classified as infectious and non-infectious. The latter can further be categorized into disease-related or treatment-related. The clinician needs to keep a broad differential and always consider the coexistence of more than one cause as is seen in 15--20% of cases \[[@CR4]\]. Table [3.2](#Tab2){ref-type="table"} outlines the differential diagnoses to consider in the oncologic population.Table 3.2Classification of respiratory failure in oncology patientsPredominant site of involvementInfectiousNon-infectiousDisease-relatedTreatment-relatedAirwayExtrinsic upper airway obstructionBronchial invasionBronchial obstructionAnaphylactic reactions to chemotherapy or targeted therapiesLung parenchymaBacterial, fungal, viral infectionsDirect lung invasion by the tumorLeukostasisCardiogenic pulmonary edemaImmune checkpointInhibitor toxicity/other medication-associated pneumonitisCAR T-cell induced lung injuryAcute respiratory distress syndromePulmonary hemorrhage (secondary to infection/necrotizing pneumonia)Pulmonary hemorrhage (secondary to direct tumor invasion)Acute respiratory distress syndromeAlveolar hemorrhageVascular disordersAngioinvasive aspergillosisThromboembolic diseaseCarcinomatous lymphangitisPleura and chest wallEmpyemaMalignant effusionsChest wall tumorsMalignant ascites or bowel obstructionsNervous systemParaneoplastic neuropathy/myopathySpinal cord involvementChemotherapy associated polyneuropathy*CAR* chimeric antigen receptor

Infectious {#Sec5}
----------

Oncologic patients face an increased risk of community-acquired and opportunistic infections, which can be secondary to bacteria, virus and fungi. The lung is a frequent site of infection in patients with cancer. The underlying predominant deficit in the immune system can help narrow the differential of potential pathogens. It is important to note that the clinical presentation of pulmonary infections in this population frequently presents atypical features.

Neutropenic patients face a higher risk of infections caused by staphylococcus species, Gram-negative bacilli and fungal agents, mainly if neutropenia persists. *Aspergillus* species are the most frequent fungal etiology of pneumonia in neutropenic patients, followed by *Zygomycetes* and *Fusarium*.

In patients with impaired cell-mediated immunity, the spectrum of pulmonary infections is different. Intracellular bacteria, such as *Listeria*, *Nocardia* and *Legionella* species, should be considered in this setting. Mycobacterial infectious are also common in patients with cellular immune dysfunction.

Beyond community-acquired viral pathogens, pulmonary viral infections specific to this group include cytomegalovirus (CMV). CMV usually presents diagnostic challenges due to the potential colonization of the airway without established infection. *Pneumocystis jirovecii* pneumonia is a common opportunistic infection in patients with cell-mediated immune dysfunction. Originally described in patients with human immunodeficiency virus (HIV) infection, it has been increasingly recognized as a common pathogen in patients with hematologic malignancies and solid tumors. Recently, Azoulay and colleagues reported the results of a multivariable risk prediction model to assist with the early recognition of *P. jirovecii* pneumonia in patients with hematologic malignancies. The variables in this score included age, lymphoprolipherative disorder, *P. jirovecii* pneumonia prophylaxis, timing of symptoms and ICU admission, the presence of shock and radiological findings \[[@CR11]\].

Non-infectious: Disease-Related {#Sec6}
-------------------------------

Disease-induced acute respiratory failure can arise from multiple mechanisms and accounts for approximately 10% of cases \[[@CR4]\]. Direct tumor invasion or extrinsic compression by tumor cells can be seen in carcinomatous lymphangitis, leukostasis, malignant pleural effusions, bulky mediastinal malignancies and tumor cell embolism \[[@CR2]\]. Furthermore, pulmonary embolism should always be suspected when assessing the causes of acute respiratory failure in an oncologic patient, particularly in the absence of radiographic evidence of infiltrates.

Non-infectious: Treatment-Related {#Sec7}
---------------------------------

There is a wide range of treatment-associated pulmonary complications. The incidence of treatment-associated lung toxicity across studies evaluating acute respiratory failure in immunocompromised patients is 3.4--10% \[[@CR12], [@CR13]\]. The predominant mechanism of lung injury stems from an exaggerated inflammatory cytokine release as a consequence of the drug, its impact on the tumor cell, or an appropriate 'on target' but 'off tumor' effect of targeted treatment \[[@CR9]\].

### Non-infectious: Treatment-Related---Novel Treatments {#Sec8}

Immune checkpoint inhibitors (ICIs) are a new group of drugs that have revolutionized the treatment of cancer. They work by reprogramming T cells to generate an anti-tumor response \[[@CR14]--[@CR16]\]. However, they are also associated with inflammatory adverse effects which may range from mild endocrine, dermatologic, and gastrointestinal complications to more severe neurologic or pulmonary toxicity. The incidence of severe lung toxicity associated with ICIs is 2% \[[@CR14], [@CR15], [@CR17]\]. Pneumonitis is considered one of the most common causes of ICI-related death \[[@CR15]\]. Pulmonary-related toxicity usually presents as pneumonitis at a median time of 3 months post- treatment initiation \[[@CR18]\]. Earlier and later time periods have been reported \[[@CR15]\]. Obtaining sputum samples for microbiologic assessment or performing bronchoscopy with bronchoalveolar lavage (BAL) can help to exclude concomitant infection. Treatment includes corticosteroids. Immunosuppressants, such as infliximab, cyclophosphamide and mycophenolate, are recommended by some experts in non-respondent patients although this has not been evaluated extensively \[[@CR14], [@CR15]\].

Chimeric antigen receptor-T cell therapy consists of modified T cells infused into patients to recognize tumor antigens and initiate an immune attack of cancer cells \[[@CR9], [@CR16]\]. Outcomes across Chimeric antigen receptor-T cell therapy intervention trials have been promising for select hematologic malignancies and are projected to revolutionize cancer treatment \[[@CR10]\]. Unfortunately, this treatment is associated with cytokine release syndrome, seen in greater than 60% of cases \[[@CR9]\]. Its most severe forms (grade 3--4 toxicity), reported in approximately 15% of cases, may be associated with acute respiratory failure and acute respiratory distress syndrome (ARDS) \[[@CR9]\].

### Non-infectious: Treatment-Related---Tumor Lysis Syndrome {#Sec9}

Tumor lysis syndrome is an acute life-threatening condition resulting from massive release of cell products into the blood \[[@CR19], [@CR20]\]. It is usually associated with rapid cell death after treatment initiation, but it can also occur spontaneously \[[@CR20]\]. It is characterized by electrolyte abnormalities (hyperkalemia, hyperphosphatemia, hyperuricemia, hypocalcemia) leading to acute kidney injury, cardiac arrhythmias and potentially multiorgan failure \[[@CR19]\]. Life-threatening acute respiratory failure and ARDS associated with tumor lysis syndrome have been described \[[@CR21], [@CR22]\].

### Non-infectious: Treatment-Related---Radiation {#Sec10}

Radiation-induced lung injury can present as acute radiation pneumonitis (usually between 1 and 3 months after irradiation) or as pulmonary fibrosis. The acute form usually is self-limiting and responds to corticosteroids whereas the fibrotic form responds poorly to treatment.

### Non-infectious: Treatment-Related---Immune Reconstitution {#Sec11}

Immune recovery or immune reconstitution can lead to acute respiratory failure and is due to an exaggerated inflammatory response as the immune system recovers from a period of prolonged neutropenia. This has been described after neutrophil recovery in hematology malignancy patients or peri-engraftment following autologous/allogeneic stem cell transplant. It is theorized that it may be more common in the setting of an infectious precipitant as is seen in the HIV setting. Treatment includes consideration for corticosteroids depending upon its severity. A series of other inflammatory conditions exist that can cause acute respiratory failure and ARDS, such as inflammation induced by the underlying condition (hemophagocytic lymphohistiocytosis) or treatment (differentiation syndrome from all-trans retinoic acid for acute promyelocytic leukemia) \[[@CR23]\]. The allogeneic stem cell transplant patient has a series of unique treatment-associated conditions that can induce acute respiratory failure and severe ARDS. These conditions, range from pre-engraftment diffuse alveolar hemorrhage, to peri-engraftment syndrome and idiopathic pneumonia syndrome \[[@CR24]--[@CR26]\]. While these occur at different phases of the post-stem cell trajectory, the consistent features associated with these conditions include their association with preconditioning regimens and their high mortality in the setting of severe respiratory failure and need for invasive mechanical ventilation.

Diagnostic Work-Up and Undiagnosed Acute Respiratory Failure {#Sec12}
============================================================

An accurate diagnosis is key to guide early prognostication, institution of appropriate therapy, and initiation of necessary supportive care. Recognizing and projecting the reversibility of the underlying cause is an important factor in deciding the need for monitoring, transfer for ICU admission and eventually the decision for intubation. This also needs to take into consideration the oncologic diagnosis, pending treatments and underlying prognosis. A wide spectrum of differential diagnosis should be kept in consideration, including infectious and non-infectious causes and the possibility of dual infections or concomitant infections/non-infectious etiologies. In patients with pulmonary infiltrates, laboratory studies need to be considered in light of the type and degree of immunosuppression. The work-up may include a series of non-invasive serum and sputum microbiologic tests (sputum cultures, induced sputum for *P. jirovecii*, CMV serum evaluation, serum galactomannan, nasopharyngeal swab for viral polymerase chain reaction, etc.); imaging modalities (computed tomography \[CT\] thorax, echocardiography if cardiogenic pulmonary edema is considered) and possible BAL for further microbiologic evaluation if no diagnosis has been yielded. The routine and upfront use of BAL in hypoxic oncologic immunocompromised patients with undetermined lung infiltrates is controversial. Conflicting evidence exists surrounding its safety in patients with high oxygen requirements (potentially precipitating endotracheal intubation) \[[@CR27], [@CR28]\]; however, evidence has demonstrated that given the debatable diagnostic yield, a strategy of first pursuing non-invasive tests may be warranted in the appropriate population \[[@CR27]\]. There may exist a subset of patients for whom the need for BAL as an initial diagnostic strategy is warranted at an earlier time point (e.g., to rule out extrinsic compression or pulmonary hemorrhage, or to rule out infections with potentially toxic treatment profiles). Figure [3.1](#Fig1){ref-type="fig"} outlines an approach to diagnosis.Fig. 3.1Diagnostic considerations in acute respiratory failure among oncologic patients

Finally, despite an extensive diagnostic work up, approximately 13--40% of oncologic patients have undiagnosed acute respiratory failure \[[@CR4], [@CR29]\]. Undiagnosed acute respiratory failure is associated with a worse prognosis. It remains unclear whether it is a disease entity within itself or occult infectious/non-infectious etiology not appropriately identified. The role of lung biopsy has been considered in this population in the setting of acute respiratory failure or ARDS, but, given the immunosuppressed state, frequent thrombocytopenia, risk of bronchopleural fistula in light of positive pressure ventilation, and morbidity and mortality with the procedure; it is not pursued frequently \[[@CR30]\].

Management {#Sec13}
==========

The mainstays of management of the oncologic patient with acute respiratory failure remain rapid identification of etiology and institution of appropriate therapy. This therapy may range from antimicrobial coverage for possible infections, chemotherapy/radiation therapy for disease-induced acute respiratory failure (e.g., leukostasis or airway compression from lymphoma), or corticosteroid/anti-interleukin-6 (IL-6) therapy to blunt inflammation related to possible drug toxicities. Of utmost importance is the rapid identification of cause and initiation of treatment early in the course of acute respiratory failure in order to prevent the development of ARDS or need for invasive mechanical ventilation. For disease-associated complications, such as leukostasis or tumor infiltration, historic reservations to initiate chemotherapy in the ICU have been dispelled by more recent data demonstrating its feasibility and lack of association with increased mortality \[[@CR31]\]. While mortality rates across acute respiratory failure in this population have decreased (40--70%) \[[@CR3], [@CR7], [@CR32]\], there is a subset that continue to have an unacceptably high mortality, particularly in the setting of invasive mechanical ventilation \[[@CR32], [@CR33]\]. The high mortality in the face of mechanical ventilation is likely attributable to (1) more aggressive infectious organisms with a higher risk of drug resistance; (2) adverse events of appropriate antimicrobial treatments; (3) an immunocompromised state that delays eradication of the infection; (4) difficulty or delays in diagnosis; and (5) a higher risk of frailty---which may subject these patients to a higher risk of respiratory muscle weakness prolonging their recovery from critical illness. It remains unclear whether these patients are more susceptible to ventilator-associated lung injury or the harms associated with ventilator-associated lung injury. Given an increased mortality in the setting of invasive mechanical ventilation compared to the general ICU population, a subset of literature has focused on optimal strategies of non-invasive oxygen therapy to prevent intubation.

Supportive Care During Early Acute Hypoxemic Respiratory Failure {#Sec14}
----------------------------------------------------------------

Three non-invasive oxygen strategies have been evaluated in immunocompromised and oncologic acute respiratory failure: continuous oxygen therapy, non-invasive ventilation, and high-flow nasal cannula (HFNC)---each with unique physiologic properties. They are often applied in the setting of severe hypoxemic acute respiratory failure in an attempt to prevent the need for invasive mechanical ventilation.

Continuous low-flow oxygen therapy via face mask is the most common mechanism of oxygen delivery in the setting of acute hypoxemic respiratory failure. Its greatest limitation remains the limited inspired flow rate (up to 15 L/min). When hypoxia is combined with a high work of breathing, entrainment of ambient air (which could be liters) from around the mask may result in a dilution of the inspired oxygen to the alveoli. This results in insufficient delivery of the intended oxygen concentrations to the alveoli. Inability to provide alveolar recruitment and the risk of local oxygen toxicity (tracheobronchitis/mucociliary disturbance) are also limitations to this non-invasive strategy.

Non-invasive ventilation (NIV) has the ability to provide continuous positive airway pressure and assist each breath with augmented pressure. The seal generated by the NIV interface (via facemask or helmet) permits alveolar recruitment. Two historic trials in immunocompromised patients established biologic plausibility for the benefit of NIV compared to continuous oxygen therapy in patients with acute respiratory failure \[[@CR34], [@CR35]\]. These trials demonstrated that, in early acute respiratory failure, the application of NIV instead of continuous oxygen therapy was associated with a decreased need for invasive mechanical ventilation and mortality. Given the limited generalizability of those historic trials to the populations we manage today, a more recent trial by Lemiale and colleagues re-evaluated this question and demonstrated no difference in outcomes between NIV and continuous oxygen therapy \[[@CR36]\].

Humidified HFNC is a novel device for oxygen delivery that allows for higher flow oxygen delivery via large bore nasal cannula (40--60 L/min of flow). Theoretic mechanisms of benefit include higher flow of inspired oxygen delivery outstripping any ambient air that could be entrained, dead space washout, a small amount of positive end-expiratory pressure (PEEP) generated and humidification to enhance mucociliary clearance. The Florali trial by Frat and colleagues demonstrated reduced 90-day mortality with HFNC compared to NIV and continuous oxygen therapy across the general ICU population with acute respiratory failure \[[@CR37]\]. In a *post hoc* analysis focusing on immunocompromised patients (excluding severe neutropenia), there were no differences with HFNC compared to continuous oxygen on rates of intubation but a persistent benefit of HFNC compared to NIV \[[@CR38]\]. These results are intriguing as it is theorized that it may not be the HFNC *per se* resulting in a beneficial impact, but potentially harm induced by NIV. The median tidal volumes in the NIV arm were 9 mL/kg thus leading the authors to hypothesize that ventilator-associated lung injury could be contributing to the increased harm noted. The authors, in a subsequent study, found that a PaO~2~/FiO~2~ \<200 mmHg or tidal volumes ≥9 mL/kg were associated with NIV failure \[[@CR39]\].

Finally, in a systematic review by Sklar and colleagues evaluating non-invasive oxygen strategies in immunocompromised patients, the majority of whom had an oncologic diagnosis, seven studies (randomized controlled trials \[RCTs\] or observational studies with propensity score matching) were evaluated comparing HFNC to conventional oxygen or NIV. Mortality was found to be lower in the HFNC arms compared to the pooled oxygen control arms (continuous oxygen therapy or NIV). This study was exploratory but warrants further investigation \[[@CR40]\].

Supportive Care During ARDS {#Sec15}
---------------------------

A secondary analysis of the LUNG SAFE database, an international, multicenter observational study of patients with ARDS, was conducted focusing on an immunocompromised cohort \[[@CR29]\]. Across this cohort, 20% of patients with ARDS underwent NIV as their first line supportive management instead of invasive mechanical ventilation. Focusing on observational studies of ARDS across oncology patients, 40--50% underwent NIV as first-line \[[@CR32], [@CR33]\]. While the original studies evaluating the utility of NIV in immunocompromised patients focused on early acute respiratory failure and the role of NIV in preventing the need for intubation, these initial promising data has led to NIV creep into more severe subgroups of ARDS \[[@CR29], [@CR32], [@CR33]\]. In an observational study by Azoulay and colleagues evaluating management and outcomes of oncologic patients with ARDS, 70% of those who underwent initial NIV, eventually failed and required invasive mechanical ventilation \[[@CR32]\]. However, high failure rates are not consistently reported, as the failure rate noted by Rathi and colleagues was 40% \[[@CR33]\]. Across these two studies---amongst the largest to evaluate ARDS in the oncology population---NIV failure was an independent risk factor for mortality with mortality rates higher than in patients managed with an initial strategy of invasive mechanical ventilation. Given the observational nature of these data, it remains unclear whether this increased mortality is due to unmeasured confounders, such as higher severity of illness not captured in the multivariable analysis, physician reservation to intubate based upon subtle patient factors (e.g., frailty) or whether the use of NIV was associated with higher tidal volumes resulting in greater lung injury and increased mortality in this population. On the contrary, of the 60% who did not require invasive mechanical ventilation after NIV in the study by Rathi and colleagues, their ICU mortality rates were the lowest (29%) compared to cohorts with an initial strategy of invasive mechanical ventilation (61%) and NIV failure (71%). Given the retrospective nature of these studies, future, research should focus on delineating how to identify which patient populations, if any, may benefit from a time-limited trial of NIV in the setting of ARDS. Until further research, we propose the following management algorithm to consider in oncologic patients in the setting of acute respiratory failure and ARDS (Fig. [3.2](#Fig2){ref-type="fig"}).Fig. 3.2Invasive and non-invasive oxygenation strategies for oncology patients with acute hypoxemic respiratory failure. *NIV* non-invasive ventilation, *HFNC* high-flow nasal cannula; *IMV* invasive mechanical ventilation

Prognosis and Future Research Considerations {#Sec16}
============================================

Historic hospital mortality rates across patients with hematologic malignancy developing critical illness were \>80% \[[@CR41]\]. More recent up-to-date data demonstrate more favorable short-term prognoses ranging from \<10% in the post-surgical oncologic patient, 30--50% in the solid or hematologic malignancy patient, to upwards of 60% across allogeneic stem cell transplant patient requiring invasive mechanical ventilation \[[@CR42]--[@CR45]\]. Improved outcomes are likely attributable to better patient selection for oncologic and intensive care, advances in antimicrobial prophylaxis, infection control and antimicrobial management, earlier identification and a better understanding of the causes of acute respiratory failure and better overall supportive care with more specialized centers/units and subspecialists managing these patients. Factors consistently found to be associated with high mortality in the oncologic critically ill population include age and comorbid conditions, poor functional and frailty status, treatment refractory graft-vs-host disease in allogeneic stem cell transplant patients, NIV failure in the setting of ARDS, invasive fungal infections requiring invasive mechanical ventilation and number of organs failed evaluated after 3--5 days of ICU admission and mechanical ventilation. Early and routine discussions with the oncologist and patient/substitute decision makers in guiding ongoing care decisions is imperative to ensuring that the resources dedicated to the care of this patient is bridging them to a meaningful recovery or candidacy for ongoing oncologic treatment if indicated \[[@CR46]\].

Future research should focus on advancing diagnostic strategies to delineate more precisely and rapidly the etiology of acute respiratory failure, strategies to blunt pulmonary and systemic inflammation that can result as a consequence of otherwise effective cancer therapies, the role of biomarkers in predicting the onset of acute respiratory failure, clarifying optimal non-invasive oxygen strategies and the role of NIV and finally long-term outcomes across survivors of acute respiratory failure.

Conclusion {#Sec17}
==========

With the paradigm shift in cancer care comes a unique host of critical care conditions and challenges for the intensivist. Acute respiratory failure in the oncologic host has a very broad infectious and non-infectious differential. Early recognition of acute respiratory failure and a thorough evaluation for the etiology is critical to preventing progression to ARDS and need for invasive mechanical ventilation. Optimal non-invasive oxygen strategies remain unclear. Adherence to pressure- and volume-limited strategies remains imperative in this population. Future research must focus on better identification of 'undiagnosed' acute respiratory failure, optimal initial supportive care strategies for mild ARDS and long-term outcomes.
